Some inclusion and convolution properties of certain subclasses of meromorphic functions associated with a family of multiplier transformations, which are defined by means of the Hadamard product (or convolution), are investigated. We also obtain closure properties for certain integral operators. MSC: 30C45; 30C80
Let f n (z) = /z + ∞ k= ((k +  + λ)/λ) n z k , n ∈ N  , and let f † n,μ be such that
where (ν) k is the Pochhammer symbol (or the shifted factorial) defined (in terms of the gamma function) by
The definition (.) of the multiplier transformation I We also define the function φ(a, c; z) by
By using the operator I n λ,μ , we introduce the following class of analytic functions for γ > , λ > , s ∈ R, μ >  and h ∈ N :
In the present paper, we derive some inclusion relations, convolution properties and integral preserving properties for the class M n λ,μ (γ ; h). The following lemmas will be required in our investigation.
Lemma . [, Lemma , p.] Let g be analytic in U and h be analytic and convex univalent in U with h() = g(). If
and h is the best dominant of (.).
where co(F(U)) denotes the convex hull of F(U).
where φ is given by (.).
Inclusion relations
Then the function g is analytic in U with g() = . Differentiating both sides of (.), we have
Hence an application of Lemma . with μ = /γ  yields
Since  ≤ γ  /γ  <  and h is convex univalent in U, it follows from (.), (.) and (.) that
Therefore f ∈ M n λ,μ (γ  ; h), and so we complete the proof of Theorem ..
In view of Lemma ., we see that the function zφ(μ  , μ  ; z) has the Herglotz representation
where μ(x) is a probability measure defined on the unit circle |x| <  and
Since h is convex univalent in U, it follows from (.) and (.) that
which completes the proof of Theorem ..
where
Then from (.) and (.), we have
Differentiating both sides of (.) and using (.), we obtain
By a simple calculation with (.) and (.), we get
Hence an application of Lemma . yields
which shows that
Proof By using the same techniques as in the proof of Theorem . and (.), we have Theorem . and so we omit the detailed proof involved.
Then we have
where β  is given by (.), then from (.), we have
By using the Herglotz representation for ψ, it follows from (.) and (.) that
it is easy to verify that 
The remaining part of the proof of Theorem . is similar to that of Theorem ., and so we omit the details involved. 
